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Stedman's Medical Dictionary 27th Editi r 

neovascularization (ne'o-vas'ku-lar-i-za'shun) 

Proliferation of blood vessels in tissue not normally 
containing them, or proliferation of blood vessels of a 
different kind than usual in tissue , choroidal ru ingrowth 
of new vessels from the choriocapillaris into the subretinal 
pigment epithelium and the retina ; space associated with 
damage to the outer retina , classic choroidal n. 
well-demarcated areas of hyperfluorescence observed in 
the early phases of a retinal angiogram , occult choroidal 
n. area of leakage of undetermined source seen in the late 
phases of a retinal angiogram . Type 1 choroidal ru 
ingrowth of new vessels from the choriocapillaris into the 
subretinal pigment epithelial space : associated with 
damage to the outer retina . Type 2 choroidal ru 
ingrowth of new vessels from the choriocapillaris into the 
subretinal space : associated with damage to the outer 
retina . 
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LYSINE BINDING FRAGMENTS OF dominant negative mutant of the VEGF receptor, Flk-1, 

ANGIOSTATTN prevented VEGF-induced angiogenesis by dimerizing and 

CROSS RFFPRFNTPF TO rpt atth ' deactivating the endogenous Flk-1 (Millauer, B., Shawver, 

CROSS RE ™NCE TO RELATED L K., Plate, K. H., Risau, W. f and Ullrich, A. (1994) Nature 

APPLICATION 5 367(6463), 576-579). In addition, negative regulators of 

This application claims priority from provisional U.S. angiogenesis, such as angiostatin, endostatin, and antago- 
application Ser. No. 60/092,831, filed Jul 14, 1998, incor- for intc gnn av P3, displayed profound anti-tumor 

porated herein by reference in its entirety. activities in vivo (O'Reilly, M. S., Holmgren, L., Shing, Y, 

Chen, G, Rosenthal, R. A., Moses, M, Lane, W. S., Cao, Y, 

HELD OF THE INVENTION 10 Sage, E. H., and Folkman, J. (1994) Cell 79 315-328* 

The present invention concerns peptide fragments of P'^w' f i^^^^^ 

angiostatin containing lysine-binding sites of angiostatin ^ W ^ fl^l oS^' I * ' ^ * R " ™ 6 

including smaU molecules that mimick their Unctions SSL \ ^ S% ^ 5 ^ R C » 

which can be used as anti-angiogenic agents for the teat- Stromblad S Kfemke, R Visscher, D., Sarkar, F. H., and 

ment of cancer, diabetic retinopathy, rheumatoid arthritis, 15 SSSwi h i ^ ^'"T 96(4) ' 1815 " 1822 )- 
psoriasis, atherosclerotic plaque formation, and any disease m? A A1{) f d Interferon alfa-2a also manifested clinical 
process that involves angiogenesis. evidence that tumor growth could be therapeutically inter- 

vened using an anti-angiogenic approach (Ingber, D., Fujita, 
BACKGROUND OF THE INVENTION T ' K^bimoto, S., Sudo, K., Kaoamaru, T, Brem, H., and 

rv*- , ,u * a . 20 Folkman, J. (1990) Nature 348, 555-557: Ezekowitz, R A 

Different than de novo vascularization angiogenesis is Mulliken, J. B., and Folkman, J. (1992) NEngl J Med 126 
the process of neovascularization from pre-exis ting bloody 1456-1463) 

embryogenesis. An unbalance of the angiogenic process has 25 (i 9941 Ceu ^ v s Pat N( f , ,, 0 ™ Vi. £ .« • . . 
been shown to contribute to pathological disorders such as S , ,7 5,6 ? 9 \ 725) : 11 15 an approximately 
diabetic retinopathy, rheumatoid SSfS pSriasS SlS^fiH ? . pla I Smln08en • WhiCh 

pSar^i^ 30 3S^«?S£?^^ "£? 

their growth expansion (Folkman, J. (1971) New Ensl J «c , «i« T • .' . •' ( > **" 272 ' 

Merf. 285, 1182-1186; Folkman, J , and sSify^S }' S^h^TS- ° ri8ma ^ P*^ fr0m plaS " 
CAem 267 10931 -10934^ U^^M- mmogen by proteolytic cleavage with porcine pancreatic 

ThereT fmn, , , ,', • elaS,1Se ( °' Reilly ' M ' S " et al " < 1994 > ^ Subsequent 

There is a mounting body of evidence supporting the studies have shown that angiostatin can be generated from 

WWn 3 ,TT n « lSBa P r ^ u ?u ef ° rtUm0rgroWth - 35 P lasmi °°g« by a variety of physiological and pathological 
fe^l^f M n eSta r llSh6d ty ^SV**™ Proteases, including macrophage-derived metalloelasLes 
regulators of angiogenesis or uubzing negative regulators to (Dong, Z., Kumar, R., Yang, X., Fidler I J (1997) CW/ 

EZ tt Tr th v ^ ^ \ d f y ° f regreSSi ° Q 88(6) ' 801 - 81 °)> -embers'of matrix metaUoproSnf 

fWcA ?nH fihT?^' aS ?i ar Srowth factor (MMP) family, such as matrilysin (MMP-7) or gelatinase 

El a . k 8roWUl a r , (FGF) are potent « B/type IV collagenase (MMP-9) (Patterson, B. C. and Sang, 

mitogens and strong chemoattractants for endothelial cells Q. A. (1997) J. Biol Chem 272T461 28823-2XS™ , n H 

Shing Y Folkman J., Sullivan, R., Butterfieid, C, Murray, Urokinase (G.Jy S Z^Si f S 2" S 

T SST% M B ( 19 . 4) / C Tc l\ 1296 "/ 298; Madag ' ^ D " L - D., Castellto, R J tgrntd, \ 

V 1 m' aDd 1 S S hre,b f r '^ ( 1984 ) & ' e " ce Kwaan, H. C, Lee, F., Kramer, R. A., Vo.pert, 6., Bouck, N. 
225, 932-935; Ferrara, N. and Henzel, W. J. (1989) Bio- 45 and Soff, G. A. (1997) Proc. Natl Acad. Sd USA 94(20) 

SudtZtsr l 6h 8 k 51 ^ 55) - ^ r0l6S iD 10868 -"®72). A»^«atin was found to inhibit endoSai 

fT 8 ? r angiogenesis have been demonstrated in a cell proliferation in vitro and block growth factor, such as 

2 °f p T„ To ^' WataDabe ' " • basic FGF > elicited angiogenesis in vivo. Elastase-cleavS 

KLf ™ n I ' t 361; Dv ° rak ' H - F ' 50 s,atic and P rimar y tumo ' s . including carcinomas of breast 

Sioussat, T. M Brown, L. R, Beise, B., Nagy, J. A, Sotrel, prostate, colon, and lung (O'Reilly MS et al fl994) Cel i 

awnTS Mel m mtT^V °- P' Realy ' M - l ' H ° to Sren, L., c'. and Ean ! 

S V^GF^or^rF <•«,' f ^" lb0d,es f u,ral - ( 1906 > *W 2(6), 689-692). Angiostatin generated by 

izmg VEGF or FGF caused a marked decrease of tumor urokinase cleavage significantly reduced the Growth of a 

f™*™»®: g T C ^rJ Gt ^ 55 muriDe hemangioendo S ,helioma y in vivo ^^^8 J. 

F Dusak, B. A, Czerniak, P., Diamond, M. D, Sun, T., Gately, S. X, Quevedo, M. E., Soft, G. A., and Pallor A S 

C^tnsf S L 13i I" W *f ^ 57 '«77-5280). Recomb^ngti 

STmgMnS h ^ * h p mer ' i' ^ 8lS0 P10duce<1 anti - tunlor effects ta ^ Wa the btoc Wng 

fWM)^^' SS« SSSSi^ I • ara ' ° f tUm ° r ^^S 61165 * 5 0V". Z- O'ReiUy, M. S., Folkman, 

(1993) Nature 362(6243), 841-844). Such anti-angiogenic 60 and Shing, Y. (1997) Biochem. Biophvs Res. Common. 23fi 

and anti-mmor effects were also observed by antagonizing 651-654; Sim, B. K., O'ReiUy, Tsl u^ H ~er A 

the corresponding receptor for these endothelial cell mito- H., He, W., Madsen, J. W., lipcevich R and Nacy C A 

gens. A soluble form of T.e-2 receptor, a receptor tyrosine (1997) Cancer Res 57(7) iSe ^1^5; 

^r f r, Dtially 1 I XPreSSe , d °° VaSCUlar endotheliu -. eff-ti were accompanied b7 a mYrkSTedu^ioTo 

^ P rv^To^ 08 ^^ P ' 65 ^"ovessel density within the mmor mass, inmS tha 
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CYCLIC* AMP AND CYCLIC-GMP PRODUCTION IN MCF-7 CELLS EXPOSED TO 
ESTRADI0L-17' BETA, CATECHOL ESTROGENS AND METHQXY -ESTROGENS IN MCF-7 CELLS 
(MEETING ABSTRACT) 
_ SfifiSCEfc-JC; Lottering ML; Swart SL 

Dept. of Physiology, Medical Sch., Univ. of Pretoria, PO Box 2034, 
Pretoria, South Africa 0001 

Joint NCI -I ST Sytrposftm. Third 1ST International Symposium. Biology and 
Therapy of Breast Cancer. September 25-27, 1989, Genoa, Italy, A58, 1989. 

Languages: ENGLISH . 

Document Type: MEETING ABSTRACT 
/ The control of protein phosphorylation linked to cell -proliferating 
processes Is unresolved. Cyclic- AMP (c-AMP) Has been implicated in the 
inhibition of cell division; recent work, however, indicates that c-AMP 
enhances cell proliferation in ■any celt types. The role of c-GMP is also 
not clear. It is known that estradiol -17 beta <E2) Increases c-GMP levels 
and guanylate cyclase activity. Less is known of the effects of E2 on c-AMP 
production. Ue have previously shown that E2, the 2 -A- hydroxy E2 (2-0HE2; 
4-OHE2), and the 2-a»thoxy E2 C2-MeO£2) -t«hoHt~ *t*~t oil divi.i^ ^ 
MSLiCftlU- I" this study, we determined the effects of E2, 2-/4-0HE2, ancT 
2-/4-MeOE2 at dosages of 1 x 10(-8) M on c-AMP and c-GMP production in 
MCF-7 cells growing in phenol red-containing <*PR) or In phenol red-free 
(-PR) MEM after 2-, 8-, 16-, and 24-hr exposure. Results were expressed as 
c-AMP or c-GMP/protein as a percentage of a 100X control. The acst 
outstanding effect on c-AMP production in MCF-7 cells (*PR) was inhibitory 
8 hr * f t* r exposure; E2 <7U), 2-OHE2 (75X), 4-OHE2 (78X). 
2-MeOE2 (76X), whereas 4-MeOE2 had no effect. In MCF-7 cells ( PR), the 
greatest effect on c-AMP was a stimulation and was seen after 16-hr 
??SS!? r# t0 **** 2 neater than E2 (282X) greater than 4-OHE2 

(189X) greater than 2-0HE2 (179%) greater than 2-MeOE2 C169X). Apparently, 
PR in MEM Inhibited estrogen-dependent c-AMP production in MCF-7 cells. 
Significant stimulation of c-CMP production in MCF-7 cells (♦PR) was seen 

i>^ : *2LS M EES! *2 *~ 0H l 2 <270%) flreater than ^*«* 2 <262x > * rcater 

; than^ 2-MeOE2 (203X); E2 and 2-0HE2 had no significant effect; significant 
-inhibition of c-CMP production was seen after 16-hr exposure to 2-MeOE2 
) greater than 2-OHE2 (1J.5X) greater than 4-0HE2 (20. 4X) greater than 
2 (29X); E2 had no significant effect. In NCF-7-cella (-PR), only 
tght stimulation of c-GMP production was seen; after 8 hr only 4-Me0E2 
<H4%) and 2-Me0E2 (129X) increased the level and at 16 hr only 4-MeOE2 
(128%). Apparently, PR In MEM increased c-GMP production in the presence of 
E2 and E2-metebolitea. E2, 2-/4-0HE2, and 2-/4-Me0E2 failed to stimulate 
cell growth In MCF-7 calls (♦PR). There la a positive correlation tr • 
0.92) between C2-emtabol 1 te^ Induced decreased c-Af* levels at • he and 
E2-metebol 1 te- Induced cell growth after • days (medium containing PR and 
the estrogens C1 x 10(-8) M] was changed every day). E2 and 2-/4-0HE2, but 
not 2-/4-MeOE2, increased call growth in MCF-7 cells (-PR). A positive 
correlation <r • 0.99) between E2-metabol1te- Induced increases in c-AMP et 
16 hr and E2-metabol i te- Increased cell growth on day 9 was observed (medium 
without PR but with E2 and E2 metabolites was changed every day). 
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CYCLIC- AMP AMD CYCLIC- CMP PRODUCTION IN MCF-7 CELLS EXPOSED TO 
ESTRADIOt-17* BETA, CATECKOLESTROGEMS AND METKOXY- ESTROGENS IH MCF-7 CELLS 
(MEETING ABSTRACT ) 

££fig£fi~JC; Lottering ML; Swart SL 

Dept. of Physiology, Medical Sch. # Univ. of Pretoria, PO Box 2054, 
Pretoria* South Africa 0001 

Joint MCI -1ST Symposfua. Third 1ST International Symposium. Biology and 
Therapy of Ireaat Cancer. September 25-27, 1989, Genoa, Italy, A58, 1989. 
Language*: ENGLISH . 
Oocuaent Type: MEETING ABSTRACT 
, : The control of protein phosphorylation linked to eel I -proliferating 
processes is unresolved. Cyclic- AMP <c-AMP) has been implicated in the 
inhibition of cell division; recent work, however, indicates that c-AMP 
enhances cell proliferation in many cell types. The role of c-GMP is also 
not clear. It is known that estradiol -17 beta (E2) increases c-GMP levels 
and guanylate cyclase activity. Less Is known of the affects of E2 on c-AMP 
production. Ve have previously shown that E2, the 2-/4 -hydroxy E2 (2-OHE2; 
4-OHE2), and the 2-methoxy E2 ( 2-MeOE2) metabolite* afftct c«tl division In 
MfifcJaCCLUb I« this study, we determined the effects of E2, 2-/4-0HE2, and 
2-/4-MeOE2 at dosages of 1 x 10<-8) N on c-AMP and c-GMP production in 
MCF-7 cells growing in phenol red-containing (*PR) or in phenol red-free 
(-PR) MEM after 2-, 8-, 16-, and 24-hr exposure. Results were expressed as 
c-AMP or c-CMP/protein as a percentage of a 100% control. The moat 
outstanding effect on c-AMP production in MCF-7 cells (♦PR) was Inhibitory 
and was seen 8 hr after exposure; E2 (71%), 2-OHE2 (75%), 4-ONE2 (78%), 
2-MeOE2 (76%). whereas 4-MeOE2 had no effect. In MCF-7 cells (-PR), the 
greatest effect on c-AMP was a stimulation and was seen after 16-hr 
exposure to 4-MeOE2 (242%) greater than E2 (282%) greater than 4-OHE2 
(189%) greater than 2-0HE2 (179X) greater than 2-MeOE2 (169X). Apparently, 
PR in MEM inhibited estrogen - d ependent c-AMP production in MCF-7 cells. 
Significant stimulation of c-GMP production in MCF-7 cells (+PR) was seen 
after 8-hr exposure to 4-0HE2 (270%) greater than 4-MeOE2 (262%) greater 
than 2-MeOE2 (203%); E2 and 2-OHE2 had no significant effect; significant 
inhibition of c-GMP production was seen after 16-hr exposure to 2-MeO€2 
) greater than 2-OME2 (13.5%) greater than 4-OHE2 (20.4%) greater than 
2 (29%); E2 had no significant effect. In MCF-7- cells (-Pt), only 
ight stimulation of c-GMP production was seen; after 8 hr only 4-MeOE2 
(144%) and 2-MeOE2 (129%) increased the level and at 16 hr only 4-MeOE2 
(128%). Apparently, PR In MEM Increased c-GMP production in the presence of 
E2 and E2 -metabolites. E2, 2-/4-OHE2, and 2-/4-MeOE2 failed to stimulate 
cell growth in MCF-7 cells (♦PR). There is a positive correlation (r • 
0.92) between 12-mttebolite- induced decreased c-AMP levels at 8 hr and 
E2-metabolite- induced cell growth after 8 days (medium containing Pt and 
the estrogens (1 x 10(-8) M] wee changed every day). E2 and 2-/4-OHE2, but 
not 2-/4-MeOE2, increased cell growth In MCF-7 cells (-PR). A positive 
correlation <r ■ 0.99) between E2-metabol1te- Induced Increases fn c-AMP at 
16 hr and E2-metabolite- increased cell growth on day 9 was observed (medium 
without PR but with E2 and E2 metabolites was changed every day). 



